in
urine. It has been shown that endogenous formation of NPRO is significantly increased in cigarette smokers (Hoffmann and Brun-nemann, 1983; Ladd et al., 1984; Scherer and Adlkofer, in press). The increase is probably due to the high concentrations of nitrogen oxides in tobacco smoke that serve as nitrosating agents and the elevated concentration of thiocyanate in smokers that catalytically enhance the endogenous formation of nitrosamines such as NPRO. These effects are absent in nonsmokers without ETS exposure.
In one 5-day study, four male nonsmokers with controlled diets were exposed to known degrees of ETS for three periods of 80 minutes each on day 3 and day 4. Their 24-hour urine voids were analyzed for NPRO and for cotinine. While the cotinine levels in the urine of these nonsmokers increased from 5-7 ng/ml to 215-360 ng/ml, the NPRO excretion did not significantly change (Brunnemann et al., 1984). In another controlled study with 10 nonsmokers exposed to ETS containing 45 ppb of NO2, 400 ppb of NO, and 22 ppm of CO, urinary output of NPRO was also not elevated while COHb had increased significantly (Scherer and Adlkofer, in press). Although these two studies require confirmation and should include analytical assessment of nitrosothioproline (NTPRO) (Tsuda et al., 1986), another endogenously formed ni-trosamine, at present neither NPRO nor NTPRO measurement in urine can be used to indicate exposure to ETS.
Aromatic Amines
During the burning of cigarettes, 20-30 times more aromatic amines are released into the sidestream smoke than are present in the mainstream smoke (see Chapter 2). Although at this time there is a lack of analytical data, it may be assumed that indoor environments that are strongly polluted with ETS contain measurably higher amounts of aromatic amines than ambient air without tobacco smoke pollution.
Preliminary data indicate that free aniline and o-toluidine, serving as surrogates for aromatic amines, are increased, although not significantly, in the 24-hour urine voids of cigarette smokers (3.1 ± 2.6 /zg and 6.3 ± 3.7 /ig) compared with nonsmokers (2.8 ± 2.5 jug and 4.1 ± 3.2 fig) (El-Bayoumy et al., in press). Thed 2.5 g and the cotinine excretion between 1.3 and 3.1 mg (Hoffmann and Brunnemann, 1983). However, in certain ases, such as with healthy infants, the daily variations in urinary ixcretion are rather small. Thus, the measured nanograms ofsuiting from carbon monoxide exposures. J. Appl. Physiol. 39:633-638, 75.
